Maternal antigen stimulation downregulates via mother's milk the specific immune responses in young mice.
Different aspects of the vertical transfer of predisposition to allergy from mother to child have been investigated. An issue which is still largely open is the influence of breast-feeding by allergic mothers on the development of the allergic phenotype of the infant. In the current study we employed a murine ovalbumin (OVA) immunization model to investigate possible milk-borne influences of the mother's specific immune status on the primary immune response of the breast-fed pup. Naïve and OVA-immunized female mice were mated simultaneously. Immediately after birth litters were exchanged between the immunized and the untreated mothers which allowed the evaluation of maternal influence exerted via milk only. At the age of 3 weeks the pups were injected with a single dose of OVA intraperitoneally and sacrificed 2 weeks later. Serum was obtained for the determination of total and OVA-specific IgE and IgG2a. In addition, lymphocyte proliferation was measured following OVA stimulation of the pups' splenocytes and lymph node cells. During the lactation period milk was collected from the mothers for evaluation of its total and OVA-specific immunoglobulin levels. Breast-feeding of naïve pups by OVA-immunized mothers results in the suppression of the pups' specific IgE response as well as the downregulation of the OVA-induced proliferative response of the pups' lymph node cells and splenocytes. Additionally, splenocytes of naïve pups nursed by immune mothers show a decrease in IL-4 production compared to naïve pups nursed by naïve mothers, whereas the IFN-gamma production is not altered. We demonstrated the suppression of the pups' primary humoral and cellular response towards OVA by breast-feeding by mothers exposed to OVA shortly before pregnancy. It appears that such a transfer of the suppressive activity from mother to pups via milk directs the pups' immune response towards a Th1 and away from a Th2 type, thus avoiding the 'allergic' phenotype. Our study suggests that breast-feeding by mothers immune to an antigen may suppress the development of an allergic response to this antigen.